Enhancement of methylbenzylnitrosamine-induced esophageal carcinogenesis in zinc-deficient rats: effects on incorporation of [3H]thymidine into DNA of esophageal epithelium and liver.
[3H]Thymidine incorporation was measured in esophageal epithelium and liver DNA of rats fed a control diet ad libitum, a zinc-deficient diet or a control diet, pair fed to the food intake of zinc-deficient rats. Additional groups of rats on each diet were dosed i.g. (2.5 mg/kg body wt) one or six times with the esophageal carcinogen methylbenzylnitrosamine (MBN). The zinc-deficient diet significantly increased [3H]thymidine incorporation into esophageal epithelium DNA at 14 days and reached a maximum at 28 days which was approximately three times that of the control ad libitum diet rats. Pair feeding significantly decreased incorporation into the esophageal epithelium DNA relative to the control ad libitum diet, by approximately 60% after 14 days. None of the diets affected [3H]thymidine incorporation in liver DNA. [3H]Thymidine incorporation was significantly inhibited for 48-72 h in the esophageal epithelium and liver DNA of all dietary groups after a single i.g. dose of MBN before returning to predosing levels. The period of inhibition of [3H]thymidine incorporation was lengthened in all groups after six doses of MBN; the greatest increase (10 days) being noted in the esophageal epithelium DNA of the zinc-deficient rats. This inhibition was followed by a significant increase above predosing levels in the esophageal epithelium but not in the liver. The maximum increase occurred 7 days after the completion of MBN dosing in the control ad libitum group, at 14 days in the control pair-fed group and at 36 days in the zinc-deficient group. These findings suggest that the enhancement of MBN-induced esophageal tumors by zinc deficiency is due in part to the increased proliferation of the target cells with a concomitant greater accessibility of the cellular DNA to the carcinogen.